Objectives: A large body of research has demonstrated that patient factors are strong predictors of recovery from surgery. Mind-body therapies are increasingly targeted at preoperative psychological factors. The objective of this paper was to evaluate the efficacy of pre-operative mind-body based interventions on post-operative outcome measures amongst elective surgical patients.
Introduction
As the demand for surgical procedures continue to increase with an expanding and aging population, so does the number and range of surgical procedures 1, 2 . In a report assessing the global rate of surgery, it was estimated that 234.2 million surgical procedures are performed each year 3 . Elective surgery typically entails a planned, non-emergency surgical procedure that can be delayed for at least 24-hours; common examples include hip and knee replacement and coronary artery bypass graft. Although the primary component of surgery involves some type of physical intervention or manipulation, research demonstrates that nonphysical pre-operative patient factors (e.g., psychological state, personality factors) are strong predictors of patient recovery from surgery 4, 5 . In some cases, such factors have been shown to be stronger predictors of outcomes after surgery than the surgical procedure itself 6 .
Several mechanisms underlying the relationship between negative psychological states and surgical recovery have been proposed, including: activation of the body"s major physiological responses to stress 7 ; the impact of patient behaviour that is likely to influence pain and recovery (e.g., obesity, smoking, alcohol intake 7, 8 ); and a direct influence on increased pain perception by negative psychological states 9 . This field of research where psychology (mind) influences the immune (body) has led to the development of mind-body therapies. Mind-body interventions include a range of practices and therapies aimed at facilitating the mind"s capacity to affect health 10 . Mind-body therapies assume a bidirectional relationship between the mind and the body. Bodily sensations including pain and discomfort can affect mood and behaviour, and enteroceptive (feelings, thoughts) information has the ability to affect bodily processes 11 .
There is increasing evidence for the efficacy of mind-body therapies in the treatment of several common clinical conditions (for example, coronary heart disease, arthritis 12, 13 ).
More recently there has been increasing alignment of mind-body therapies with conventional
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4 medical practice 14 . Given the evidence that patient pre-operative psychological factors play an important role in the recovery process after surgery, together with the wait list for patients requiring elective surgery, several mind-body interventions have been developed targeting patient pre-operative psychological factors.
Two meta-analyses have studied the effects of pre-surgical psychological interventions on post-operative outcomes. Devine 15 conducted a meta-analysis of 191 studies involving either psychoeducational or mind-body interventions, and found small to moderate beneficial treatment effects, with average effect sizes of 0.43 for improved recovery, 0.38 for pain reduction, and 0.36 for reduced psychological distress. Johnston and Vogele 16 examined pre-operative psychological interventions in 38 studies and found they were effective in improving psychological and medical outcomes after surgery, with an average effect size of 0.85 for pain reduction and 0.61 for improved recovery time. The psychological preparations analysed in these reviews covered a range of strategies including psychoeducational (procedural, sensory, exercises to perform, social support), behavioural instruction, cognitive intervention, relaxation, hypnosis and emotion-focused interviews. Although there is some overlap in these interventions, distinct differences exist in underlying treatment mechanisms, making it difficult to draw overall conclusions.
This systematic review will update and extend upon earlier reviews by Devine 15 and
Johnston and Vogele 16 by distinguishing mind-body interventions from psychoeducational and psychological interventions. The aim of this paper was to conduct a systematic review of the available evidence of the efficacy of pre-operative mind-body based interventions on post-operative outcome measures amongst surgical patients. Such data can help to determine the utility of implementing pre-operative mind-body interventions on post-surgical outcomes for patients undergoing surgery.
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Method
This systematic review was conducted according to the preferred reporting items for systematic reviews and meta-analyses (PRISMA) statement 17 .
Search strategy
A literature search was undertaken using MEDLINE, CINAHL and PsycINFO. The search included papers published in English up to August 2012, with no restrictions placed on publication dates of the study. The main search terms of pre-operative, post-operative and mind-body therapy were combined. The full electronic search strategy is presented in Table   1 . Additionally, citation tracking was performed by manually screening the reference lists of identified studies and review articles to identify any further relevant studies.
Study selection
Mind-body practices encompass a range of therapies including hypnosis, meditation, biofeedback, guided imagery, relaxation, mindfulness, music therapy, yoga, qigong and tai chi 18 . In this review mind-body therapies were limited to techniques requiring focused concentration, self-motivation and active participation from patients in their own health 19 .
This included hypnosis, relaxation, guided imagery and mindfulness-based techniques.
Owing to space constraints studies that examined more body-based therapies, such as yoga, qigong, and tai chi were excluded. Spiritual healing practices, such as prayer and distant healing, were also excluded as clearly manualised instructions are rarely reported.
Furthermore, this review excluded cognitive-behavioural therapy (CBT), as this is largely considered a type of psychotherapy 19 . All titles and abstracts ascertained were independently assessed by an experienced researcher (EN) to exclude any irrelevant reports. A full manuscript of all the citations that were thought to be relevant were obtained. Pre-screening was performed independently by two reviewers (EN, SK) to determine whether they met the A c c e p t e d M a n u s c r i p t
Mind-body therapies and post-operative outcomes 6 eligibility criteria (see below). Any disagreements regarding the selection of a manuscript were resolved by a final decision of a third reviewer (MD).
Studies were eligible for review if they met the following inclusion criteria: (1) included randomised controlled trials (RCTs) or quasi-randomised controlled clinical trials (CCT); (2) the article was written in English; (3) participants were aged 16 years or older; (4) participants underwent an elective surgery procedure requiring general anaesthesia, or a combination of several procedures requiring general and local or regional anaesthesia; (5) the study had a prospective before-after surgery design, where mind-body based care was provided to patients in the treatment group before the surgery, or where it straddled the procedure (i.e. both before and after); (6) outcome measures included psychosocial measures assessing participant"s psychological well-being (e.g., anxiety, depression); (7) the assessment of these outcome measures followed the before-after surgery design; and (8) inclusion of an effective control group where patients underwent standard routine medical care or an attention placebo control group matching for the amount of time and attention received by the treatment group.
Studies were ineligible if: (1) the intervention comprised solely pharmacotherapy, counselling, or provision of specific information related to surgery (e.g., educational booklet) or health behaviour (e.g., exercise, dietary counselling); (2) the mind-body intervention was combined with pharmacotherapy; (3) interventions required spousal or family participation; (4) the surgical procedure was diagnostic in nature (e.g., biopsy) or an ambulatory/day procedure; (5) participants underwent surgical procedure requiring only local anaesthetic (e.g., removal of facial lesion, tooth extraction); and (6) and the study followed a postoperative only design where well-being measures were assessed only after surgery. 22, 23 . Guided imagery is designed to empower patients, promote relaxation, and guide patients to a place they feel safe and relaxed 23 .
Description of mind-body interventions
Hypnosis:
creating a sense of awareness, arousal and concentration used to reduce stress and anxiety and increase relaxation 22 . By decreasing the perception of the external environment (dissociation) created by the intense involvement of a central object of concentration (absorption), patients become more likely to accept outside input (suggestibility) 12, 24 . This increased state of suggestibility can help lead to changes in subjective experience, alterations in perception, sensation, emotions, thoughts or behaviours 8 .
Mindfulness:
defined as "the awareness that emerges through paying attention on purpose, in the present moment, and non-judgmentally to the unfolding of experience moment by moment" 25 . Mindfulness training involves instruction in a number of meditation techniques as well as teaching on how to remain focused on the present moment in day to day activities 26 .
Data extraction/collection process and synthesis
Data were extracted using a comprehensive, pre-designed data extraction spread sheet. 
Assessment of risk of bias
Each eligible manuscript meeting the selection criteria was assessed for its methodological quality based on the criteria proposed by the Cochrane risk of bias tool 17, 27 : (1) 
Results
Study selection
A summary of the study selection process is presented in Figure 1 . The combined search using MEDLINE, CINAHL and PsychINFO with the English language limit resulted in a total of 1,570 potentially relevant articles. After duplicates were removed 1,317 articles remained. Through screening the title and abstracts, 102 articles were identified as possibly relevant for review and full-text articles were retrieved. After review of these full-text articles according to the eligibility criteria, a total of 20 articles were identified as eligible for review. Table 2 provides a summary of the 20 studies included in this systematic review.
Study characteristics
Participants
The 20 reviewed studies were all RCTs or CCTs, involving a total of 1,297 participants. The number of participants in each study ranged from 12 to 216, and 54.3% were female. Age ranged from 16 to 88 years, (mean age of 54.4). Of the 20 studies, 11 (55%) studies involved 
Description of intervention
Eight (40%) studies examined the influence of the mind-body intervention "relaxation" on post-operative measures, eight (40%) studies examined relaxation combined with guided imagery, and four (20%) studies examined hypnosis combined with relaxation. The timing of pre-operative teaching of the mind-body interventions varied amongst the reviewed studies.
The majority of studies taught participants mind-body techniques the day before surgery (70%), and three studies, at least three days before surgery (15%). Participants from two studies received training one week prior to surgery (10%), and in one study, 2-7 days preoperatively (5%).
Most studies encouraged some form of practice of the mind-body technique after surgery. Eleven studies used the aid of audiotapes to help patients practice the techniques, with four studies instructing participants to practice as much as desired [28] [29] [30] [31] ; two studies instructed use of the audiotape from post-operative days 1-3 32, 33 and from post-operative days 1-7 34, 35 , one study instructed participants to listen to the audiotape from post-operative days 1-2 36 or from twice a day from post-operative days 1-6 23 . Leserman et al. 37 also asked participants to practice twice per day post-operatively, but the number of post-operative days was not specified. The remaining nine studies did not use audiotapes. Two of these instructed participants to practice the technique as often as possible post-operatively 24, 38 , in a further three studies, participants were seen post-operatively by a researcher to go over the techniques 39-41 and in one study participants were visited by a researcher on post-operative A c c e p t e d M a n u s c r i p t
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days one and two 42 . Three studies did not specify whether participants were provided instructions on post-operative practice of techniques 21, 43, 44 .
Quality Assessment
The results of the risk of bias assessment are presented in Table 3 . Each of the five components were rated as either "-" low risk for bias, "+" high risk for bias, or "U" unreported.
Two out of 20 studies were determined as low risk for potential bias, meeting all five quality assessment components 34, 35 . Two studies were determined as having a high risk of bias as randomisation methods (sequence allocation and allocation concealment) and blinding were not adequate 33, 41 ). Two studies were rated as having a moderate risk of bias, with inadequate randomisation and insufficient detail of blinding of personnel/outcome assessors 28, 29 . Many studies did not adequately address or ignored reporting of sequence allocation (75%), allocation concealment (18 studies, 90%), and blinding of personnel/outcome assessors (50%). Overall, the majority of studies were judged as having a low risk of bias for incomplete outcome/attrition (70 %), and no clear evidence of selective reporting bias was identified.
Influence of relaxation interventions on improving post-operative outcomes
There was a high level of heterogeneity in the primary focus of relaxation interventions A c c e p t e d M a n u s c r i p t
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relaxation therapy is also supported by length of hospital stay, with two out of the three studies assessing this measure failing to find significant reductions 30, 36 . 29 . This study found that relaxation patients were significantly less anxious than controls immediately after listening to the relaxation tape and on the first post-operative day, but this difference disappeared by the second post-operative day.
Influence of guided imagery on improving post-operative outcomes
Overall, the current systematic review provided considerable evidence for the efficacy of guided imagery on post-operative outcomes. In terms of psychological well-being, only one out of eight studies failed to find any beneficial effects of guided imagery 21 . All studies that assessed pain, found guided imagery to be effective in reducing post-operative levels 23, 28, 33, 40 . However, effects on post-operative anxiety were less consistent, with half of the studies measuring anxiety finding significant benefits 23, 32, 33 . There was moderate support for the efficacy of guided imagery in reducing analgesic intake, with two out of three studies assessing post-operative levels finding significant reductions amongst the guided imagery group 23, 28 . Only one study assessed the impact of guided imagery on length of hospital stay, with non-significant effectA c c e p t e d M a n u s c r i p t
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Influence of hypnosis on improving post-operative outcomes
We found only partial support for the efficacy of hypnosis on post-operative anxiety levels, pain perception 44 and tension 24, 38 . One of the four reviewed studies examining hypnosis did not find any significant effect on psychological variables 43 . Only one of the four hypnosis intervention studies reviewed assessed the effect on analgesic intake. Ashton et al. 38 found a non-significant difference in pain medication use between patients practicing hypnosis and control patients. The authors noted that this was related to adherence to instructions for the practice of hypnosis, with adherent patients using less pain medication. The effect of hypnosis on length of hospital stay was assessed by Ashton et al. 38 and Field 43 , with both studies reporting non-significant effects.
Influence of mind-body therapies on physiological indices
In this review just over half of the studies assessed a physiological measure, mostly measuring patient vital signs (e.g., heart rate, blood pressure, respiration). There was minimal support for the efficacy of mind-body therapies in improving vital signs, with only two studies reporting significant reductions in blood pressure 29, 33 . Four studies assessing endocrine measures (i.e., cortisol, adrenaline, noradrenaline) demonstrated significant changes 28, 29, 31, 32 , albeit, there were somewhat inconsistent results regarding the direction of change on these measures.
Discussion
Despite continued advances in technology, there still remains a significant proportion of patients with moderate to severe negative post-operative outcome measures 45 . For example, up to 40% of patients who undergo elective joint replacement surgery report suboptimal pain A c c e p t e d M a n u s c r i p t
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13 relief, functional improvements and satisfaction after surgery 46 . The effective management of post-operative pain is a major concern for patient well-being and healthcare resource utilization. Pre-operative patient psychological factors have been identified as strong predictors of post-operative outcomes, with the increasing integration of mind-body therapies with conventional medical practice 14, 22 .
Mind-body therapies typically focus on the relationships between the brain, mind, body, and behaviour, and their effect on health and disease 8 . Mind-body therapies encourage patients to take responsibility for their own health and to become actively involved in their care and wellbeing. Mind-body therapies are also relatively low cost since they can be administered by nurses and other health care providers, and are largely free from adverse side lack of evidence for beneficial effects for analgesic intake. Therefore from this measure it could be concluded that overall the mind-body therapies did not have an effect on decreasing patient"s post-operative pain. However, several authors have cautioned over the use of analgesic intake as a measure of pain, as levels are also a function of patients" reluctance to request medication and nurses assessment of patient need 30 . There was also lack of evidence for the efficacy of mind-body therapies in reducing length of hospital stay. Length of hospital stay was largely a secondary measure, which raises concerns over whether the studies were adequately powered to detect small differences of in the mean length of stay between two groups 48 . Furthermore, as with analgesic intake, length of hospital stay is also influenced by medical system factors, such as insurance.
One of the proposed mechanisms by which complementary therapies work is through the influence of mind-body interactions on the immune system 49 . Negative emotions can also have a direct influence on increased pain perception 9 . Evidence for the efficacy of mindbody therapies improving physiological indices remains limited, with minimal effects on vital signs, and inconsistent changes in endocrine measures. These contradictory results point to the importance of measuring these together with self-report questionnaire well-being measures when assessing mind-body therapies.
Limitations
This systematic review has several limitations. Firstly, this review may be susceptible to language bias as the search strategy was limited to studies published in English. The majority of trials were evaluated as having a low quality of evidence. This was largely the result of studies not adequately addressing or providing insufficient detail to enable the accurate judgement of randomisation methods (sequence allocation and allocation concealment) and blinding of personnel/outcome assessors. The quality of evidence was rated "high" in only 50 .
Recommendations for future research
The mind-body therapies reviewed largely involve altering the context of the negative experience and pain. Research suggests that strategies which instead promote an acceptance and openness of experiences, without focusing on ignoring or avoiding pain, could be more effective, including mindfulness 51 . Evidence suggests that mindfulness training used to manage chronic disease (e.g., multiple sclerosis, fibromyalgia) helps alleviate associated psychological distress and enhance patients" wellbeing 26, 52 . However, we did not identify any published studies exploring the effectiveness of mindfulness training in improving postoperative outcomes. Clearly this is an important area for future research.
An important research question involves the influence of the frequency and timing of mind-body therapies on efficacy. In the current review the majority of studies taught mindbody techniques on the day before surgery. It could be argued that participants did not have sufficient time to learn and practice the techniques 38 . Furthermore, training on the preoperative day may be problematic as this is usually when anxiety levels are heightened,
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interfering with the ability to learn 53 . The efficacy of mind-body therapies are also likely to be influenced by how often patients practice the intervention throughout the recovery period.
In this review most of the studies encouraged some form of practice of the technique after surgery. However, the majority of studies did not provide specific instructions. Future research should explore this dose-response effect to determine optimal conditions for timing and reinforcement of the intervention 20 .
The timing of assessment of outcome measures is also an important factor to consider.
Measuring outcomes in the immediate post-operative period may lead to reduced treatment efficacy as patients may still be suffering from effects of anaesthetic, making it difficult to apply the techniques learnt pre-operatively. In the current review post-operative outcomes measures were largely assessed between 1-7 days post-operatively. This review also demonstrates the importance of measuring post-operative outcomes on more than one occasion, with several studies finding significant effects for select post-operative days only 
Conclusion
This review demonstrates the limited quality evidence for the efficacy of mind-body therapies for improving post-surgical outcomes. In order to make recommendations regarding the appropriateness of mind-body interventions for pre-surgical patients, future studies need to address the limitations identified in this review. Specifically, to improve the quality of conducting and reporting RCTs future research should follow formal guidelines, for example CONSORT guidelines, 54 . Trials need to be adequately powered to detect clinically M a n u s c r i p t
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Relaxation" OR DE "Hypnosis" OR "mindfulness" OR "mind-body" OR "breathing exercise*" OR "hypnosis" OR "guided imagery" OR "visual imagery" OR "mental imagery"
OR "meditat*" OR "mental healing" OR "relaxation" OR "therapeutic touch*"] AND [(TI postoperative AND TI outcome*) OR "preoperat*" OR "pre-operat*" OR "presurg*" OR "pre-surg*" OR "before surgery" OR "perioperat*" OR "peri-operat*"]
Page 27 of 38 A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t TG, Treatment group; CG, Control group; Baseline, pre-operatively before surgery; POD, Post-operative day; Pre-op, day before surgery;
SVT, supraventricular tachycardia; BP, blood pressure.
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